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Abstract
This paper deploys notions of emergence, connections, and designs for learning to con-
ceptualize high school students’ interactions when using online social media as a learning 
environment. It makes links to chaos and complexity theories and to fractal patterns as 
it reports on a part of the first author’s action research study, conducted while she was a 
teacher working in an Australian public high school and completing her PhD. The study 
investigates the use of a Ning online social network as a learning environment shared by 
seven classes, and it examines students’ reactions and online activity while using a range of 
social media and Web 2.0 tools. 
The authors use Graham Nuthall’s (2007) “lens on learning” to explore the social processes 
and culture of this shared online classroom. The paper uses his extensive body of research 
and analyses of classroom learning processes to conceptualize and analyze data throughout 
the action research cycle. It discusses the pedagogical implications that arise from the use 
of social media and, in so doing, challenges traditional models of teaching and learning.
Keywords: Social networking; online learning; student learning; emergence; chaos and 
complexity 
Introduction
Modern school systems place increasingly sophisticated pedagogical demands on teach-
ers, including the need to be able to make decisions about how, when, and with whom 
they should select and use new technologies in their teaching. Many of these new demands 
also, at times, conflict with the traditions of what it means to teach and learn. When used 
effectively, new technologies have the potential to allow students to “speak” to a world far 
beyond their local community. In doing so, they empower students to write and publish for 
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a global audience, encouraging them to be more than just the audience (Wells, 2007). Re-
search exploring the impact that new information and communication technologies (ICTs) 
are having on teaching and the ways students learn, particularly the role of one-to-one 
laptops in the classroom, continues to be a priority for many educational policymakers. 
And due to young people’s attraction to them, social networks are emerging as an impor-
tant tool in today’s schools. Senior high school students are interacting in such networks 
with or without their teachers’ consent (and, at times, without their knowledge) through 
study groups organized using Facebook (http://www.facebook.com/). In Years 7 to 10 of 
the Australian school system, a small number of teachers are exploring the use of private 
social networks, such as Nings (http://www.ning.com/), while some primary (elementary) 
school teachers explore environments set up specifically for education, such as SuperClu-
bsPLUS (http://www.scplus.com/d/index.php). Connections, emergence, chaos, complex-
ity, and fractals are theories that the authors will discuss at length throughout this paper 
as they share the sometimes unexpected outcomes of this classroom action research study. 
These theories have helped the authors appreciate learning as a dynamic and shared ex-
perience that extends beyond the boundaries of the classroom, where the unpredictable is 
considered a treasured learning experience. They allowed the teacher to relax her hold on 
the teacher “power” in the classroom and gave her the confidence to design new learning 
experiences that challenged what it meant to teach and learn. 
Many researchers have asked questions about today’s youth, who are growing up in a 
digital world, and about the Web as a transformative medium (Brown, 2002; Prensky, 
2010; Reamsbottom & Toth, 2008; Sultan, 2010; Weinberger, 2008; Wheeler, 2001; Wil-
liams, 2008; Yuen & Yuen, 2008). Consequently, exploration of and discussion about the 
connections between young people, social networks, and education is needed. There is also 
a pressing need for students to be literate in the new digital practices that are required 
to actively participate in the global economy. Such views are commonly expressed by 
Dillon (2006), Johnson and Kress (2003), Edmonds (2006), Luke and Elkins (2002), and 
Merchant (2007). A major concern many educators have is the fact that students often 
communicate among themselves in ways that school systems do not formally recognize but 
that the workplace is moving to embrace. An example of this can be seen at the web page 
of Geelong City Council (http://www.geelongaustralia.com.au/Default.aspx), which uses 
both Facebook and Twitter to advertise and promote local events. Worldwide acceptance of 
social networking in the workplace is paving the way for education to take advantage of this 
type of connected learning. 
The Internet, social media, and Web 2.0 are becoming important components of students’ 
education as schools increasingly provide a laptop or other portable device to each student, 
but just how these new ICTs should be used is still a topic of debate. School administrators, 
generally, are wary of social media in the classroom. Students using online social media in 
school settings or elsewhere have access to content every hour of every day, but teachers 
are unable to constantly monitor them; hence, an element of understanding and trust is 
required. Social media platforms enable students to develop content and interact with one 
another and allow them to build a sense of community. Furthermore engaging with social 
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media becomes addictive for certain young people as they constantly monitor their own 
developed online presence for new activity or comment. Mason (2008, p. 70), however, de-
scribes some positive qualities of social media use in the classroom: They require students 
to participate, think, contribute, and become active in their learning. Using a social network 
such as a Ning in the classroom allows the teacher not only to incorporate multimedia and 
multimodal texts but also to share these quickly and easily, providing a collaborative learn-
ing environment where students can communicate at any time. This new reality has the 
potential to significantly impact how we design learning experiences if we take advantage 
of opportunities for connectivity. By incorporating social media into the lives of students 
in the classroom, teachers also incorporate the new literacies that are becoming part of 
students’ out-of-school lives (Alvarez, 2001; Fletcher, 2007; Glover & Oliver, 2008; Hahn, 
2008).
Graham Nuthall’s approach to learning underpins the analysis of the research reported in 
this article. By his own account, Nuthall was drawn to social constructivist theory, although 
he was relatively pessimistic about the feasibility of social constructivist approaches to 
teaching, except in rather narrowly specified situations (Brophy, 2006). Nuthall (2007, p. 
14) believed that teaching is about sensitivity, adaptation, and adjusting to the “here-and-
now” circumstances of particular students. He believed that it is about making immediate 
and intuitive decisions as a lesson or activity progresses: Topics that interest some students 
do not interest others, and solutions that work one day may not the next. Nuthall makes it 
clear that students learn a great deal from their peers. In fact, their motivations, interests, 
attention, and involvement may all be strongly affected by relationships with their peers. 
By looking at the interactions between students in this study, patterns become visible and 
can be extrapolated. Simple conversations between students have resulted in important 
classroom decisions being made. New and emergent knowledge is the end point of both the 
informal and the formal learning that occurred.
In traditional schooling, teaching tends to imply that the content is a finished and complete 
packet of information to be “transferred” from teacher to learner, and this notion is directly 
or tacitly conveyed to students (Doll, 2005a, p. 175). In this simplistic transfer approach, 
Doll argues that the complex “poetry” of learning goes ignored or unrecognized. This article 
attempts to provide examples of such poetry with its discussions on the interactions and 
learning experiences of the students. It reports on the way they presented their ideas, 
reacted to their peer’s ideas, and how the complex patterns of communication arose against 
the backdrop of their own experiences. These patterns made links between connections and 
emergence and had a significant impact on the design and implementation of the teaching 
and learning process throughout the study.
Research Design
This action research investigates the use of online social media as a learning environment 
for adolescents between 13 and 16 years old throughout semester 2, 2010. The first au-
thor (Casey) is both teacher and doctoral researcher (hereafter referred to as the research-
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er), and the second author (Evans) is the doctoral supervisor.  The project involved all of 
Casey’s classes at a Year 7 to 12 coeducational public high school with a student population 
of approximately 900. The school is located in Geelong, a city with a population of approxi-
mately 200,000 located about 80 kilometers from the Victorian state capital of Melbourne 
in Australia. Students are predominantly from a mid-range of socioeconomic backgrounds. 
The school runs a vertical curriculum using A, B, C, and D as subject levels (A being the 
lowest) in Years 8 to 10, where students of different year levels are often in the same class. 
All vertical classes operate for five periods per week, each being approximately 50 minutes. 
The researcher taught seven classes with an average-size class of 25 students comprising
• four Year 7 Information Technology classes (2 periods per week for each class);
• one level B Mathematics class (5 periods per week);
• one level B Information Technology class (5 periods per week); and
• one level C Multimedia class (5 periods per week).
The study searched for new approaches to learning. It took place during the school’s initial 
stages of their one-to-one laptop program when all Year 7 students were required to lease a 
small laptop from the school. Throughout the research, online tools and environments were 
used in all of the researcher’s classes to deliver the classroom curriculum. One main Ning 
social network was used as a base camp to communicate, publish, and link to other online 
environments. The teacher covered the curriculum topics required within each relevant 
subject area. But with all her classes she had the freedom to decide how the content was 
delivered. The researcher incorporated a range of online tools and environments into the 
content delivery, presentation, communication, and publication of class and student work. 
All the students used pseudonyms when working online and were able to change these, 
their online profiles, and avatars at any time; hence, they were not openly identifiable to one 
another. Typically more than one class worked on the same online project at the same time, 
and usually the four Year 7 classes worked on the same project at the same time. 
The researcher focused on three areas.
1. Teacher: What new demands does this type of classroom practice bring to the teacher?
2. Student: What scaffolding is needed to help students cope with the complexities of such 
an environment?
3. Learning: What potential does this type of online social medium have for learning?
This article will focus on the second area, that of the student. Figure 1 shows the main con-
cepts of this focus area.
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Figure 1. The focus of the research—students valued as resources for both their peers and 
their teacher.
This study used Armstrong and Moore’s framework  (2004, p. 13) of the action research 
cycle that explicitly encourages inclusive processes through the research design, practice 
and process, and outcomes. This framework does not suggest a sequence of segmented ac-
tivities. Rather, it encourages a continuous, overlapping process of reflection, consultation, 
planning, and change. The researcher found this action research framework flexible enough 
to use throughout the data collection, which was important due to the many classroom 
projects and multiple classes involved: There could be as many as six classes, totalling ap-
proximately 150 students, at different year levels and stages working on the same project, 
including cross-class interaction. Thus, any stage of the action research cycle could become 
extended and might overlap with others. However, the processes of observing, identifying 
issues, raising questions, developing ideas, monitoring, evaluating, and changing what and 
how things were done were constant and became part of teaching life. These processes 
provided the researcher with ideas and inspiration on how to set about changing places, 
practices, and minds, as encouraged by Armstrong and Moore (2004, p. 14). The frame-
work supported the flexibility that was needed in the curriculum delivery and allowed the 
researcher to think through other models of delivery, which assisted in helping her move 
away from the “instructional order” of the traditional classroom.
 In order to develop authentic teaching and learning experiences which addressed the focus 
areas, the researcher chose to work full-time at the research site, ensuring that the pres-
sures of full-time teaching could be related authentically in the research design. Hence, the 
researcher had a full allocation of teaching and other obligations, which included yard duty 
and scheduled meetings, although she took a leave of absence for approximately one week 
twice each term, or as required, to support the documentation and analysis of the research 
cycle. 
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Data collected included
• teacher planning documents, which incorporated teacher-directed activities, thoughts 
for future development of projects, resources, and general ideas for integrating Web 
2.0 into projects and helping students become more independent learners; 
• the teacher’s field notes, taken while in the classroom and reflections made soon after 
each class was concluded;
• end-of-week teacher reflections, along with big picture planning and reflections at the 
end of each five-week period;
• student work, which included screen clips from online Ning activity and scans of hand-
written student self-evaluations and reflections; and
• summary notes from teacher critical friend discussions.
This study used social networking as an environment for teaching and learning in a way that, 
at times, challenged what it means to teach and learn. The analysis of the data thus needed 
to be sensitive to emergent ideas. This analysis was based on identifying what was useful for 
educators or not, rather than on what was “right” or “wrong.” Szempli and Stupnicka (2003, 
p. 1) explain that when we observe the evolution of various phenomena in the macroscopic 
world that surrounds us, we often use the terms chaos or chaotic, meaning that the changes 
in time are without pattern or control and hence are  unpredictable and uncontrollable. 
Just as long-term weather forecasting is used as an example when conceptualizing chaotic 
behavior, due to the great array of influencing factors (such as temperature, barometric 
pressure, wind direction, and precipitation), one could argue that working with adolescents 
in the classroom produces a similarly large array of influencing factors that lead to “storms” 
or “calms” of a different kind. Chaos and complexity are perspectives in new science and 
postmodern inquiry that may implicate significant changes in how we understand and 
approach curriculum (Fleener, 2005).The data from this study provide insight into how 
a teacher might conceptualize chaos and complexity in the classroom and thus foster the 
development of activities that support emergent and connected learning. 
A discussion of selected findings and their analyses follows. It uses qualitative data and 
explores students’ online interactions with one another and the classroom teacher while 
drawing on related theory for analytical discussion.
Designing Learning Experiences 
More than 150 students from the researcher’s classes were registered on the Ning during 
this semester-long study. Members formed 77 groups by the end of the semester on this one 
network. The Ning offered students a great range of opportunities to form their own groups 
and discussion forums and become involved in those made by others. Students were able to 
be explorers, designers, and publishers, and this encouraged them to support their peers, 
self-reflect, and provide both peer-assessment and self-assessment. The Ning provided stu-
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dents with a “life-like” curriculum (Beane 2006, p. 10) and continued to move away from 
the “instructional order” of the traditional classroom as the semester progressed. Students 
supported one another when solving problems and were able to draw upon the relevant, 
integrated knowledge and skills that many had honed outside the classroom. They were 
developing what Beane (2006, p. 10) calls self and social meaning. The way students com-
municated on the Ning allowed them a great deal of flexibility to read and write comments 
and to ask questions and seek clarification. They also enjoyed the freedom to develop new 
profiles, change their avatars, make friend requests, and send “gifts.” 
Students became active users of the Ning, and a complex, self-organizing interactive en-
vironment appeared to evolve. Teaching and learning was occurring, it seemed, as much 
informally as formally. Figure 2 shows a screen clip from the main page of the Ning on-
line learning environment used throughout this research. (Note that group membership 
numbers shown do not indicate the number of students accessing a particular group but 
rather are the number who chose to formally join and hence are able to leave comments 
and upload to that group. The actual number of students viewing and using information 
from different groups is often a significantly larger number than the membership number 
indicates.)
Figure 2. Screen clip of the Ning social networking site with 159 members from the teacher’s 
classes.
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A large volume of qualitative data was collected throughout the classroom projects. At 
times there were 75 students in one group publishing their work, so as many as 75 discus-
sion forums could occur in that group. Students found it helpful when their peers posted 
work because it allowed them to more clearly see, and hence understand, the project expec-
tations. Initially, the traditional concepts of cheating were a topic of conversation, but stu-
dents eventually perceived that the project design ensured that cheating was not an issue, 
and they valued learning from one another, which even led to high levels of sophisticated 
work. As the semester progressed, students were given more opportunities to make deci-
sions and have more responsibility for things such as assessment and feedback to others. 
Normally, students come into the classroom and expect the teacher to be responsible for 
assessment; therefore, it took time for some students to accept these new practices, but 
eventually they did.  It was interesting to see that many students were very accepting of the 
approach and appreciated the extra flexibility. As students provided constructive feedback 
to one another about important concepts such as assessment, this opened the door to gen-
erating new knowledge. In the traditional classroom, it is often the teacher who is the sole 
viewer and critic of student work. Students started to value the opinions of their peers and, 
at times, were very critical of peer work that contained little thought or effort or was simply 
cut-and-pasted from the Internet. 
For each of the seven face-to-face classes, the most vocal students rarely participated in on-
line situations. However, three of the quietest students who never appeared to do anything 
wrong in the classroom were suspended from the Ning or had to be spoken to about their 
inappropriate behavior, which produced a surprising result. Over the last 10 years in the 
public school system, it has become rare in the researcher’s experience for students to seek 
assistance outside the classroom without being specifically instructed to do so. However, 
the students who were banned from the Ning often did want clarification on why they were 
suspended and directions on what to do to resolve the issue promptly. Students also sent a 
number of emails to the teacher requesting support to resolve issues. The connections stu-
dents made through the Ning social network emphasized connectivism, where interactions 
that were generated by these connections, whether informal or formal, allowed students to 
behave in different ways and learn from one another rather than just from the teacher. As a 
result, opportunities to present new and emergent knowledge continued to develop which 
helped to enhance the teaching and learning process.
The researcher’s interpretation of learning and teaching was informed by Nuthall’s (2007, 
p. 36) criteria for effective teaching. His four premises follow, and under each one the re-
searcher discusses how it relates to her research.
• First premise: Students learn what they do, and what they are learning is what you see 
them doing: writing notes, coping with the boredom without complaining, and later, 
memorizing headings and details they only partially understand. What they do in the 
classroom, day after day, is what they become experts at.
Response: After two weeks of using the Ning, most students became competent in the col-
laborative methods of learning as provided by the social network. There were usually one or 
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two students in each class who found the Ning difficult to use and navigate, and these indi-
viduals required more support. But by the end of the semester, most students were experts 
in their new learning environment.
• Second premise: Social relationships determine learning. It’s very important to re-
member that much of what students do in the classroom is determined by their social 
relationships. Even in the teacher’s own territory, the classroom, the student’s primary 
audience is his or her peers. More communication goes on within the peer culture than 
within the school and classroom culture. 
Response: More than 44 student-directed groups were produced in the Ning, where a range 
of informal learning could be found; some of this is evident in Figure 3.
• Third premise: Effective activities are built around big questions. If we want to design 
effective learning activities, we must carefully monitor what students are gaining as 
they engage in focused learning. We have to spend a considerable amount of time and 
resources monitoring what they are understanding and learning as well as designing 
and carrying out these activities. Taking the time and providing the resources needed to 
design effective learning activities means covering much less of the formal curriculum. 
To justify doing this, we must make sure that the outcomes of these learning activities 
are significant not only in the official curriculum but also in the lives and interests of 
the students.
Response: While the researcher valued all aspects of this premise, extra time was not avail-
able for activities due to school timetable constraints, but she integrated an approach where 
students could choose from a range of themes or devise their own.
• Fourth premise: effective activities are managed by the students themselves. The ideal 
learning activity, in line with the previous three premises, has the following character-
istics: 
• It focuses on the solution of a major question or 
problem that is significant in both the discipline and 
the lives and culture of the students;
• It engages the students continuously in intellectual 
work that is appropriate in the discipline;
• It provides teachers with opportunities, as the class 
engages in solving the smaller problems, to monitor 
individual students’ evolving understanding of the 
content and procedures.
Response: A number of projects the teacher gave to students involved teaching their peers 
or younger students.
There is more to teaching than simply engaging students in activities, and a good teacher, 
whether following a traditional model or otherwise, has certain qualities and attributes. 
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Atkinson and Claxton (2000, p. 1) argue it is self-evident that much of what teachers (and 
others) do in the heat of the moment is not premeditated, but intuitive. A situation arises, 
the teacher responds, and only later (if at all) will she pause to figure out what was going 
on and why she responded in that manner. Atkinson and Claxton go on to discuss the re-
lationship between the rational and the intuitive, between the explicit and the tacit, and 
between articulated comprehension and gut feeling. Their discussion of what professionals 
do and how they learn to do it helped the researcher understand why she often went into the 
classroom and changed aspects of what lessons she had planned for a given day. She now 
understands the importance of the role of intuition in professional practice, particularly 
the significant part it played in her position as a teacher designing projects for learning 
within this online environment. She kept the words of Draut (2000, p. 267) in mind; he 
claims that teachers remain accountable for the learners’ long-term progress, motivation, 
and well-being,  the focus of many evaluations of practice. This does not change whether an 
instructor uses a traditional model for teaching and learning or not. In many professions, 
expert judgment, one variety of intuition, is often wholly or largely intuitive, and a teacher 
coming to a decision draws upon a vast database of largely inarticulate impressions (as well 
as documented materials) and may be forced to neglect rich nonverbal, nonmeasurable 
information if forced to justify every judgment explicitly (Claxton, 2000, p. 37). Yes, the re-
searcher is challenging what it means to teach and learn in this study, but it should remain 
clear that as the content, delivery, and even assessment methods change in the exploration 
of connections, emergence, and design for learning, the teacher remains accountable. 
Emergence: Social Media as a Classroom Environment
The analysis of students’ online participation and interactions showed that there was a va-
riety of levels for each. Some students took much longer than others to become familiar and 
comfortable with the Ning environment; these students often preferred “lurking” rather 
than actively participating. Others openly used the environment to promote their own ideas 
and interests, increase their own popularity, or present themselves as knowledgeable. Some 
students also used the Ning to air their frustrations and feelings. The following three ex-
amples indicate some emerging patterns of interaction found in the data.
 Example 1. 
Throughout the data collection, students were free to make their own groups or to join and 
communicate with any group on the Ning (except, rarely, when students chose to make a 
private group). By the end of data collection for this stage, more than 40 out of 77 of these 
Ning groups were student-directed (that is, they had nothing to do with class projects or 
teacher instructions). Some of these are shown in Figure 3 below and include “Fortress B,” 
“King of All Groups,” “Not enough chairs in a class room,” “TF141,” “Melbourne Victory,” 
“PC gaming,” “Ducks are awesome,” “iTunes,” “Apple,” “Xbox 360’s are better then PS3’s” 
and “mr.bean awsomee.” Many students, both male and female, enjoyed the connectedness 
provided by these student-directed groups. This connectedness is described well by Pick-
over (1996, p. 4). In his book Fractal Horizon, he described watching the surf break and 
considering the billions of water particles responding separately to the conflicts between 
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gravity, wind, inertia, and cohesion. One could make an analogy to this surf breaking if one 
imagines each student as a water droplet. Each droplet is measuring its own local forces 
from moment to moment and calculating its own path through the chaos. The result is a 
thing of beauty. Students formed groups, with each individual having the opportunity to 
add, join, contribute, or lurk. The decision to do any of these things changed depending on 
how a student felt at any given time and how they wanted to respond to their peers. The 
result was a massive bank of student-documented interests and thinking. Many times the 
researcher pondered, without success, how one could use this “thing of beauty” in the for-
mal arena of learning, rather than watching it dissipate, just as the surf. 
Figure 3. Screen clip showing a range of both student- and teacher-directed Ning groups.
 Example 2. 
It was vital for the researcher to monitor student Ning activity because the social network 
had to conform to the school’s expectations and requirements. One morning, during the 
second week of using the Ning in the classroom, a feeling of confusion came over the re-
searcher as a host of new Ning groups continued to appear. The researcher panicked and 
tried to change the administration settings for the network to require students to gain ap-
proval before they could start a group and be active online. She found this was not possible 
because she did not know how to change the setting, and due to other teaching commit-
ments, she had no time to find out. Since very few Ning groups had appeared during the 
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first week, the researcher had not predicted this eruption of groups in the second. Looking 
back on this occurrence, one could picture the wave as it formed, rose, broke, and crashed 
with an enormous splattering of particles in every possible direction. Then it calmed, and 
without any intervention, order returned once again. Thankfully, the teacher’s instinctive 
response of trying to take charge and enforce order was not necessary as the chaotic Ning 
activity did calm down by itself. From that time on, the waves that continued to form had 
varying heights and points of impact, adding depth and excitement to the learning process. 
It was during these times that the water droplets connected and became the active drivers 
of their environment.
Figure 4. Sample of the researcher’s comment showing that, at times, the pressure of 
moderating the Ning became stressful due to the unpredictability of student activity.
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The analysis of students’ online interactions, combined with researcher reflections on both 
informal and formal learning, showed signs of developing disorder, which was significant. 
Using Hayles (1990) paradigm of orderly disorder, one can draw connections with some of 
this student-directed activity. This paradigm of disorder offers the possibility of escaping 
from what Hayles (1990, p. 265) describes as structures of order that are increasingly per-
ceived as coercive. As a result, complex layering arises, where traces of old paradigms are 
embedded within new. On one hand we may celebrate the disorder, seeing turbulent flow 
not as an obstacle but as a great, swirling river of information that rescues us from sterile 
repetition. On the other hand it also shows that when one focuses on the underlying recur-
sive symmetries, the deep structures that serve as foundations for chaos can be revealed 
and analytical solutions can sometimes be achieved (Hayles, 1990, p. 291).
 Example 3. 
As part of any Ning, each person automatically has access to his or her own My Page. Stu-
dents could choose a theme for their page, and others could leave comments and request 
friendship. Figure 5 shows a student using his My Page heading to express his feelings 
about the loss of his pet. 
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Figure 5. Screen clip of a student’s My Page where he organized his theme, profile, and 
avatar, and published work and blogs.
Murphy’s (1995, p. 28) discussion on chaos theory and education is concerned with un-
predictability and indeterminism in human behavior and the implications for educational 
research. He states that the principles of self-renewal and self-organization are essential 
foundations of chaos theory, adhering to the idea of order through fluctuation. Figure 5 is 
one of these fluctuations: It was far from a common type of communication, and many stu-
dents did not know how to respond. As a result, there was little, if any, response.
Analysis of the research data shows that the Ning was not a linear learning environment. At 
times it was a very dynamic system, which leads the researcher to consider Smitherman’s 
(2005, p. 158) metaphorical interpretation of patterns in the classroom. Her perspective 
stems from chaos theory and lends itself to analyzing relationships that are emergent 
and sensitive to the system of the classroom. Sensitive dependence on initial conditions 
is an important component needed to generate chaotic behaviors, and small variations 
in conditions may lead to great differences in nonlinear dynamic systems (Smitherman, 
2005, p. 160). The way students interact in the classroom is very complex; one wrong move 
by a student may exclude him or her from friendship groups. The researcher noted that 
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circumstances were similar in the online Ning activities, so here lies a critically sensitive 
dependence. Smitherman’s (2005) links between curriculum and chaos theories provide 
excellent material for thought:
Linking pedagogical goals with the unpredictable 
behavior of students generates a curriculum that is 
emergent, generative, and open. Rather than averting the 
“noise,” a teacher can imagine “chaos” as patterns that 
emerge as teachable moments, embracing the notion 
that not everything that occurs in the classroom can be 
predicted. (p. 162)
Reflecting on the disorder that occurred, the researcher could see the possibilities of using 
disorder as a teachable moment. Understanding the implications of disorder in relation to 
curriculum and learning allowed her to reassess what was needed before taking control of 
future issues/activities. Remaining flexible and occasionally resisting teacher instinct (or 
perhaps the learned behavior) to take control continued to be a challenge for the researcher. 
Analysis: Formal and Informal Learning
When reviewing the online data one can see the diversity of roles and activities in which 
the students engaged. In addition to the teacher-directed projects and the student-driven 
responses to these projects, much of this was evident when students were interacting with 
their peers at a personal level, talking about sports, games, music, and their other interests. 
In analyzing this type of interaction, Bertram (2002, p. 1) reminds us of when we were their 
age, but one key difference is the mediation of activities through electronic technologies. 
Students are regularly engaged with these technologies, and for many they are part of their 
methods of communication with friends. It was clear when looking at the broad range of 
student-directed groups that those who were members enjoyed and appreciated the semes-
ter-long opportunity to communicate and express themselves freely online, within school 
rules, as part of their classroom environment. For some students, these connections made 
through the Ning online social network helped them become confident and, at times, val-
ued, yet able to remain anonymous if they so desired. The connections emphasized connec-
tivism as an emergent theory of learning, where the interactions generated by these con-
nections, whether informal or formal, had the potential to result in emergent knowledge.
In a classroom, a teacher may have established objectives and pedagogical goals, but in the 
act of instruction, he or she responds to the random interactions of the students (Smither-
man, 2005, p. 160). This was also clearly evident in the Ning environment. The researcher 
would set out an activity and students responded in different ways, at times asking questions 
and eventually publishing their work. On the Ning, students had a much larger audience 
for their work than usual. The following screen clip shows the number of peer replies to 
students when working on a teacher-directed activity. In this activity, students were asked 
to produce a multimedia product of their choice that other students would find helpful and 
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informative. Peers were then asked to give constructive feedback to one another with the 
aim of improving their final product. Online discussions and interactions were an important 
feature in providing students with constructive feedback for improvement prior to peer- 
and self-assessment. This process of interaction was used only for major projects initially, 
but it gained momentum and students started to incorporate it without being asked; it 
appeared that students valued one another’s feedback, and many enjoyed providing it. Peer 
feedback also improved gradually and became an important resource for both the students 
and the researcher. The following three screen clips show different aspects of this process: 
the first illustrates the number of interactions/replies different students gained when 
seeking feedback; the final comment on the second screen clip shows some appreciation for 
students who shared information; the third shows a range of individual peer assessments 
with feedback. 
Figure 6. Screen clip showing the number of replies some students received after giving 
constructive feedback and support to one another.
Students’ critiquing abilities continued to improve while working in the Ning, which was 
very encouraging. The researcher asked students to be constructive, to say something posi-
tive before giving critical feedback, and, where possible, to finish with a positive comment. 
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This helped the students to build an understanding and acceptance of the opinions of oth-
ers.
Figure 7. Screen clip showing student feedback and assessment, as well as appreciation 
from the user “mouse,” who thanks another student for sharing information.
Figure 8. Examples of individual peer feedback and assessment.
When designing projects, the researcher needed to take into account the dynamics and 
connections the students would have in their Ning social network. Many projects allowed 
students to use multimedia, and they generally enjoyed and appreciated this type of inter-
active medium, along with interactive Web 2.0 tools. These tools encouraged students to 
be creative while publishing their work for the Ning’s wide audience, often giving them a 
reason to produce higher quality work.
Students’ peer feedback and assessment involved some complex interactions. The re-
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searcher continued to remind them that the process of giving feedback to others required 
sensitivity and the need to be constructive while being understanding and positive. When 
looking closely at peer feedback, one can connect it to complexity theory:
Complexity theory is an emerging field in which scientists 
seek patterns and relationships within systems. Rather 
than looking to cause and effect relations, complexity 
theorists seek to explicate how systems function to rely 
upon feedback loops (reiteration, recursion, reciprocity) 
so as to (re)frame themselves and thus continue to 
develop, progress, and emerge. (Smitherman, 2005, p. 
163)
Certainly, peer feedback involved loops and recursion, and it continued to develop and 
progress. Smitherman (2005, p. 158) also relates classroom behavior to fractal patterns. 
She describes how certain patterns of behavior seem to be fixed, with some that are periodic 
and others that are chaotic. According to Smitherman, these fractal-like patterns display 
dynamic relations that occur in a class among teachers, students, subject material, and 
the classroom environment. Most of the Ning groups, both teacher- and student-directed, 
produced this fractal-like pattern of dynamic relations. One interesting example of this is 
shown in the following screen clip where a student formed a group in a fit of frustration. 
She was not listening in class, and when other students were ready to start work on a 
project she did not know what to do, so she asked the researcher. The researcher replied 
in a negative manner, knowing the student had not listened to the initial instructions. The 
student responded by forming a Ning group called “WHY.” She deleted the group soon after 
it started to gain the interest of other students.
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Figure 9. Student-directed group formed in frustration in the classroom.
When signed into the Ning, students often worked in different ways than they did when in 
the traditional classroom. One example of this was when students worked on projects that 
involved a number of different classes. The researcher established these projects to pro-
mote cross-curriculum work, and students usually found them interesting. These project 
work online groups gave no reference to specific classes, so most students did not know 
which group was related to a particular class. It was interesting to watch Year 7 students 
confidently connect with those in Year 10 as equals, taking on a profile of their choice.
The MashUp and Data Visualisation screen clips in Figure 10 show two shared groups that 
were used by the researcher to encourage students to explore interesting concepts and work 
across classes.
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The MashUp group included links to a range of Web 
2.0 applications. The most popular one was likely 
Taggalaxy (http://taggalaxy.de/), where students 
could look at a wide range of photos from Flickr 
(http://www.flickr.com/).
Figure 10. Screen clip of two teacher-di-
rected groups. These were used for multiple 
classes of different ages and subjects. 
 The Data Visualisation group was set up initially 
for maths, but many students from other classes 
looked at and discussed its contents. Students en-
joyed viewing this group because it involved visual 
information relating to real-world events. 
Enabling students to work online allowed them to access the classroom anytime they 
wished. At parent–teacher interviews, parents were appreciative of the availability of on-
line help resources and support for their children. They also acknowledged that the avail-
ability of classroom work details was useful. Having them always visible online saved the 
researcher time because she did not need to repeat explanations as frequently. Even so, 
the researcher believes that making good use of new technologies increases demands on 
teachers, as argued by Bertram (2002, p. 17). Through the course of this action research 
study, the researcher found that there was an increase in the time needed to monitor and 
participate in the social network. It took extra time and effort to observe the “Latest Activity” 
on the Ning during and after class and after school. It also took extra time to ensure that 
class projects, interesting Web sites, and resources were published online and available for 
students to access as needed. However, the researcher found that she successfully reduced 
her time spent on correction by implementing peer- and self-assessment with students and 
by using her classroom observations. This led to an effective triangulation of assessment 
data. The researcher felt that by making a more refined design of learning experiences for 
this Ning environment, she may well reach the richer and more meaningful interactions 
that Smitherman (2005) describes:
Chaos and complexity theories easily lend metaphorical 
analogies for education. There are connections within 
each student, but these are difficult and sometimes 
virtually impossible to ascertain. Instead of isolating 
students into one specific situation, “what is important, 
epistemologically and pedagogically, is a comparison 
of the patterns an individual develops operating in a 
number of different situations—this is an ecological, 
holistic, systematic interrelated view. Within this view 
lie patterns otherwise unseen” (Doll, 1993, 92). These 
patterns allow students not to suspend part of who they 
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are in order to participate but rather encourage the 
development of oneself, and thus produce even richer 
and more meaningful interactions. (p. 177)
Conclusion
Connecting the Dots …
As the authors continue to analyse and review this research we think of the connect-
the-dot puzzles enjoyed by children. In the minds of parents there was only one correct 
answer, but in a child’s mind there were endless playful pictures that could be formed. We 
look forward to finding new and novel ways to examine the data from this study through 
the different perspectives of theorists. As educators interested in innovative approaches 
to teaching, the idea of designing learning activities that take account of emergence and 
connections is encouraging. This is especially the case when teaching young people who 
are experienced social beings, both online and face-to-face. Connections to fractal patterns 
and chaos theory are very real in the online classroom, where interaction can be used as 
a vehicle for learning, and students’ awareness of their own communications encourages 
them to be active participants in the learning process. This research supports Smitherman’s 
theory (2005, p. 168) that learning occurs in nonlinear patterns: emergent, divergent, and 
convergent.
Imagine the impact on classroom teaching, tutoring, and educational research if it were 
recognized that linearity has often been falsely assumed in teaching and learning (Kahn, 
2005, p. 181). It was clear in this study that participants were able to take control of 
many aspects of learning, including supporting and assessing their peers. Their online 
connections served a purpose, diversifying their networks and uncovering new possibilities 
for learning. In many ways, these students’ interactions supported the communities of 
practice model used in professional learning for teachers, as discussed by Mackey and 
Evans (2011). One can imagine both teachers and students learning together online, with 
the students acting as facilitators. It was clear in this study and that of Mackey and Evans 
that participants took control of their online learning experiences; perhaps the problem is 
that, too often, educators do not offer to hand over this control. That is why the words of 
Doll, who encourages the future of active and emergent learning, are crucial: 
A dynamic, emergent curriculum, transformative in its 
processes, sees both the learner and the curriculum (child 
and curriculum, in Dewey’s phrasing) having their own 
voice. The point-counterpoint of this duet/dialogue, with 
practice and over time, produces transformative results. . 
. . In this way, child and curriculum, learner and teacher, 
self and text, person and culture, dance together to form 
a complex pattern—ever changing, ever stable, ever alive. 
(Doll, 2005b, p. 55)
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Such a redesign of learning requires both teachers and students to be learners, working 
together in nonlinear ways. Teachers cannot take this approach in fear of chaos and 
disorder; they must find innovative ways to construct disorder and flow with chaos and 
build resilience to the traditional training that instinctively drives them to take control. Doll 
(1993, p. 16) asserts that we must all begin where we are. This gives educators their entrée 
into postmodern curriculum practice, where they individually develop their own pedagogic 
practicalities for curriculum. For the authors, with different, but related, interests in chaos 
and complexity theories, there are creative possibilities.  With this in mind, one must also 
consider the words of Klaus (2010):
It is an established fact that the vast majority of systems or 
processes in the real world are so complicated that there 
is no hope and even no sense in trying to analyze them in 
full detail. The method of analysis for social sciences and 
in the humanities involves observation and thought along 
with creating notions and their operational interactions. 
The very process of modelling even a small part of reality 
is naturally accompanied by a loss of information, in the 
sense that some aspects are deliberately eliminated from 
further considerations. (p. 18)
So the question that should now be asked while reviewing this research data comes from 
Doll: “has the teacher, intentionally or otherwise, caused enough chaos to motivate her 
students to reorganise? Too much chaos will lead to disruption, while too little chaos will 
produce no reorganization” (Doll, 1987, p. 16).
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